Calcitonin gene-related peptide regulates calcium current in heart muscle.
The influx of Ca2+ due to the transmembrane calcium current, ICa, has a fundamental role in cardiac pacemaker activity, in the action potential plateau and in excitation-contraction coupling. Both sympathetic and parasympathetic neurotransmitters can modulate ICa. Recent studies indicate that in both the cardiovascular and the central nervous systems, nerve varicosities exist that contain a novel non-adrenergic, non-cholinergic peptide--calcitonin gene-related peptide (CGRP). Although CGRP is known to exert strong positive inotropic and chronotropic effects, as well as to cause vasodilation, very little is known about the ionic mechanisms of these effects. Here we report that CGRP dramatically increases ICa in single heart cells. Although this CGRP-induced increase in ICa resembles the effect of beta-adrenergic agonists, our results demonstrate some significant differences between the effects of CGRP and these agonists: (1) the increase due to CGRP cannot be blocked by beta-adrenergic antagonists; (2) the CGRP-induced effect is transient; and, (3) CGRP can inhibit isoproterenol-stimulated ICa. Our results provide the first electrophysiological evidence that CGRP can significantly modulate ICa in the heart, and suggest a new additional mechanism for the neurogenic control of cardiac function.